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ABSTRACT 
Exotic lime.'îconc blocks of Pemiia» and Tria.ssic âge occur in the Middle 

Triassic-Middle Jurassic Crimean olbtüstiüfne complex ol the Marta and 

Alma River basin.s and in the Simferopol area. Ricli assemblages of small 

foraminifers, fu.sulinid.s, brachiopods, rare ammonoids» and sphinctozoans 

occur in thèse blocks. Fo.s.sÜs front Permian blocks indicate ihc prcsence of 

zonal as.scmblages for the BoJorian, Kubcrgandian> Murgabian> Mîdian, 

D/hulHan, and Dorashamian stages. The Neoschtoagerhia ümf>lex fusullnid 

zone i& cxterided upward ba.scd on the pre.seuce in our rnateriaJ of Kuber- 

gandian ammonoids wlth Neoschwagerirut simplex a. Comparlson ol the 

faunj from Triassic blocks to a.sscmblage.s from other régions of the Tethys 

indicates chat che âge is Late Triassic Rhaecian correspondlng to the 

Vandaites sturzenbaumi ammonoid zone. 

MOTS CLÉS 
Trias siméricur» 

Kht'ticn, 
Permien, 

blocs exotiques, 

Crimée, 
foraminiftres, 

fusulinides, 

brachiopf.jdes, 
ammonoïdes, 

sphinctozoaires. 

RÉSUMÉ 
Les blocs exotiques calcaires du Permien et du Trias en Crimée. 

Les blocs exotiques de calcaire permien.s et triasiques de la Crimée appartien¬ 

nent à rnnirc olistostromale d'Eskiordin (Trias mo>^n-Jura.ssique nio^'en) et 

ont etc trouvés dans les bas.sins-vcr.sant des rivières de Marta, d'Alma et dans 
la région du lac (réservoir) de Simferopol. Les blocs permiens contiennent 

des petits foraminiferes et des fusulines ainsi que des bracliiopodes, de rares 

ammonoïdes et des sphinaozoaire.s dont nous présentons rinvcnuire. La dis¬ 

tribution des asstniblages fossilifères couvre la fin du Pernhen inferieur 
(Boloricn) ainsi que tout le Permien supérieur, du Kuhergandien au 
Dorashamien. La présence conjointe d ammonoïdes et de brachiopodes d’âge 

Kubetgandiai avec Neosçhwageritui simplex Ozavs'a est signalée. L’analyse des 
micro- er mncrofauncs des blocs triasiques ainsi que des comparai.sons avec 

les lûunes semblables d'autres régions téthysîcnncs pçnnettcni d'attribuer aux 

assemblages décrits un âge rhétien. 

INTRODUCTION 

For this study, our team investigated Permian 

and Triassic exotic limestone blocks occurring at 

several localitiès in the area bettveerv Simferopol 

and the Marta River Basin. Limestone samples 

containing remains of several different faunal 

groups were obtained. Carbonate microfacies 

were studied by A. Baud. small foramintlers by 

G. P. Pronina (Permian and Triassic) and V. Ja. 

Vuks (Triassic), brachiopods by G. V. Kotlyar, 

ammonoids by Y. D. Zakharov, sphinctozoans by 

G. V. Belyaeva, and fusulinids by V. 1. Davydov 

and M. K. Nestell. 

HISTORY 

Fokhc (1901) studied the oldest deposits then 

known from the Crimea. He named the 

*Taurida Beds”, and dared them as Late Triassic. 

Moiseev (1939) named the Eskiorda Formation, 
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a shallow-waier conglomcme (Rhaerian-Liassic) 

fades présent in the northern part of the Kacha 

uplifi. Muratov U 949) divided the Taurida heds 

into chrcc parts: (1) a lower unir of Latc Triassic 

âge; (2) a middie unir, the Eskiorda Formation; 

(3) an upper unir, both of early and middie 

Liassic âge. Logvinenko et al, (1961) proposed a 

more detailcd subdivision ot die Taurida Sériés 

and considered the lowcr part to be of Early and 

Middie Triassic âge. 

Srudy of outerops in the valley of the right tribu- 

tary ot the Bodrak River (Dagis Ôd Shvanov 

1965; Shvanov 1966) lias shown rhat the Taurida 

Sériés rock ranges in age from Middie Triassic to 

Early Jurassic. The most commun subdivision 

scheme ot the Taurida Séries has been given in 

“Geology of the USSR” (Anonymous 1969), 

where the Upper Triassic, Lower Taurida and the 

Liassic Upper Taurida (Eskiorda) formations 

\vere proposed with two t)^es of livhotacics fur 

each unit. Koronovslcy 6c Mileev (1974) conduc- 

lcd rcscarch on the Eskiorda Formarion in the 

Bodrak River Valley and proposed a broader 

Carnian-Pleinsbachian stratigraphie range for it 

On this basis, they increased rhe rank of this unit 

to a Sériés and considered it as an équivalent of 

the Taurida Séries rock; they aiso staced, thar the 

Eskiorda Formation (or Sériés) in the Bodrak 

River area represented a tectonic mélangé. 

CEOLOGICALSETTING (Fig. 1) 

The oldest stratigraphie unit cropping out in the 
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Crimean Mountains is ihe Taiirida flysch of 

Middle Triassic to Toarcian âge (Shalimov I960, 

1963). The underlying units and basement hâve 

never been observed, but gcophysîcal seismic 

data indicaies a ihin carbonate-<lastic unir over- 

lying graniiic basement (Muraiov et ai 1984). 

The laui'ida flysch is ovcrlain wiih a struciural 

unconfonnicy either by Upper Jums.sic deposits 

in the souih and easc of rhe Kacha uplift, or by 

Lower CretaceoLis deposits in che north and 

west. In some parts of the Kacha uplift, the 

Taurida flysch is allochthonousiy overlain by the 

Eskiorda unit. The 'l'aurida flysch makes up the 

core of the Kacha uplift. Mileev et al. (1989) dis- 

tinguished the Alma unit for rhe proximal flysch 

in the core of the upliffv and the overlying Paril 

unit for the distal flysch. The Alma unit is expo- 

sed in the Belbek, Kacha. Maria. AJma. Salgir 

and Bodrak River valleys le consi.stvs of predomi- 

nantly gray, rhin beJded fine sand-stone -and shale 

with reworked coalified plants débris. 

Commonly, the Alma unit is exposed only in 

river valley floors; in tbc Bodrak River Valley it is 

recorded in the middle and upper parts uf slopes, 

and there Is overthrusting the Patil unit. In the 

Alma River (Drovyanka Village and ncar 

Partizanskoc Village) and Salgir River basins, the 

Alma unit contains a Carnian and lower Norian 

fauna. Near Drov)'^anka Village (Alma Rivet 

Basin), middle Liassic fbraminifas occiir in che 

shale. Near the mouth of the Marta RiA^er, 

Pliensbachian crinoids occim and in the flysch of 

rhe Perropavlovsk quarry, bivalve molluslcs of 

Toarcian-lower Rajocian âge bave been described. 

The âge of the Alma unit is considered to be 

Middle J’riassic to Bajocian. The Patil unit is 

exposed only in rhe Bitdrak Rjver Valley and dif- 

fers front the /\Jma unit by a grcater rhickness of 

flysch couplets with mudsione dominating the 

couplet.s. A middle Liassic to Aalenian fauna 

occurs near Prochladnoe Village. 

The Taurida fly.sch and its Aalenian to Eocene 

stratigraphie cover arc separated front ihc North 

Crimean covèr units (Jurassic-Eocene) by ihc 

north dipping Eskiorda unit. Originally named 

and intc-rpreted as the basal part of rhe Taurida 

flysch by Moiseev (1932), and later by Shalimov 

(I960, 1963), this unit has been recently map- 

ped in detail and reinterpreted by Mileev et al. 

(1989) as a composite and dismembered recronic 

Lomplex. It is the best exposed witbin che 

Lozovaya shear zone of the Kacha uplift (nor- 

(hern pan of the core) and north of ir, but it aiso 

Occurs ovenhru.si above the Taurida flysch in vhe 

Bodrak and Marta River valleys. According to 

the lithological and biostratigraphical contents, 

thèse auihors subdivided the Eskiorda tcctonic 

complex inio the Mendcr (Ladinian-Sine- 

murian), D/hidair (Rajocian), Kichik (Norian), 

Chenk (Middle-Upper Triassic?), Saraman (Lare 

Triassic-Bajücian) and Bitak (Toarcian- 

BathonianJ suhunits. The lîthology consists 

mainly of fine ro coarsc terrigenous clasiics. The 

rurbiditic flysch sequence characterises the lower 

subunits and was probably deposited in shallow 

marine conditions because coal and course sand- 

stone occurs in rhe upper barantnn subunir 

(.Mileev et iil. 1989). These amliors regard rhe 

Eskiorda complex as équivalent in âge to the 

Taurida unit. 

Most uf the exotic limestone blucks occur in the 

Mender subunit and some in the Saraman sub¬ 

unit. They are interpreted as olisdiolkhs (olist- 

stronies for rhe oldcr Carboniferous to Sine- 

murian part), and as tcctonic incorpoiated 

blocks (mélangé) for the younger Latc Liassic- 

Crctaccoiis part. Their origin is stÜl controver- 

sial. Some geologists bclievc rh.it they uriginated 

from the north (sourh of Scyrhian Plate margin), 

vvhereas uthers consider that they werc tianspor- 

ted from the suuth. 

The Mender subunit (Ladinian-Sincmiirian) is 

composed mainly of shalc with thin beds of fine- 

grained qtiartzitic sandstone. Ir occurs in rhe 

northwe.stern part of the Kacha uplift, in che 

Bodrak, Aima and Salgir River valley.s. Lhe 

Saraman subunit is composed of highiy mature, 

Hglu gtay, ma.ssive. quarr/itic sanclstone with 

beds of fine- and mediunvpebbly conglomcratc 

and with rare siliy clay interbeds. it occurs on 

tbc northçrn slopc and on the Southern limh of 

the Kacha uplift, in the Salgir, Alma, Bodrak and 

Marta River valleys. Based on macro- and micro- 

fauna occurrences (Mileev et al. 1989), the 

Saraman is Late Triassic-early Bajocian in âge. 
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HISTORY AND THE AGE 

INTERPRETATION OF THE EXOTIC 

BLOCKS 

Fokht (1901) firsc recorded the occurrence of 

Permian limesrone blocks within the Triassic- 

Jurassic complex. Previous researchers hud assi- 

gned chese blocks ro different siruiigraphic 

horizons of the Permian System. Toumansky 

(1931. 1935, 1937a, b) distinguished anirponoid, 

fusulinid, and rrilobire assemblages in certain 

blocks, and suidied the Permian launas from these 

exotic blocks in the most detail. She considered 

them ro belong to the bio.sirarigraphic ‘‘horizons”: 

Bodrakian, Soramanian, Burnian, and Martian. 

Initially» she presiimed that the Soramanian 

assemblage was similar ro thaï found in the 

Gaptank Formation in West ’lexas and to be of 

Late Carboniferous âge [Uddenitiîs zone). 

Subsequeiuly, ‘Foumanslcy (1941) concluded that 

the limestonc with this animonoid assemblage 

corresponded to ihe lowcr part of the Permian 

Leonard Formation in West Texas ol Norih 

America, rhe lowcr paît of the Ritauni Formation 

on ’Fimor Island, and rhe upper part ot Buzterc 

beds in the Sourheastern l’amirs. In hcr srudy of 

Permian aminonoids of the Central Pamirs, 

Toumansky (1963) correlated the Burnian and 

Martian ammonoid assemblages of the Crimea 

with the Kubergandian assernblage from the 

Pamirs. According to Bogoslovskaya (1984), the 

Burnian assemblage is similar to the ammonoid 

assemblage in the Kuherganda Formation of the 

Pamirs. and is Roadian in âge. I he so-callcd 

“Martian (Martovsky or Martinsky)'' assemblage 

is considered to be Wordian. 

The Lare Ifiassic âge of certain lîmestone block 

is mainly derived from occurrences of Anisian 

and Norian-Rliaetian brachiopods (Dagis 1963; 

Dagis & Shvanov 1965). 

CRIMEA-PONTIDES (NORTHERN 

TURKEY) TENTATIVE CORRELATIONS 

(FIGS 2,3) 

The Crimean Mountains and the central Pon- 

lides (Turkeyj represent the conjugate rift  margin 

of the Western Black Sea oceanic basin (Fig. 3). 

Fig. 2. — Early Jurassic reconstruction, following openîng of 
Kùre/Taurida basins; schematic and not scale (simplified and 
modified from Banks 1997). 

Prior ro the opening ot the Western Black Sea 

oceanic basin initiared in Barremian-Aptian rime 

and completcd in Cenomanian time (Gorur 

1988). Southern Crimea atid central Pontides 

occupied neighbouring po.sitions (Fig. 2, sec also 

reconstruction schemes recenily proposed hy 

Banks and Robinson in Banks 1997L 

In the Crimea (this paperl as well as in the central 

Pontides (Aydin et ai 1986; Yilmâz et al. 1997), 

there are occurrences of flyschoids .successions. In 

the Crimean Mountains and lhe central Pontides, 

the oldest rocks exposed are à scqiiencc of basinal 

tufbidiric mudstones and .siltstones of similar age 

(Triassic-Early Jurassic). These formations were 

disrupted during the Cimmerjan orogenesis at 

the end of the Middle jurassic (Sengür 1984). 

As was proposed before (Marcoicx 8e Baud 1996; 

Marcoux et al. 1993) the équivalent of rhe 

“Taurida flysch” from the Crimea would corres¬ 

pond tü the Küre séries, of the Akgol Formation 

(Aydin et ai 1986; Yilmaz et al. 1997) from die 

central Pontides. This hypoihcsis was proposed 

again recently (Robinson ôc Kerusov 1997). 

At the moment, only Triassic exotic blocks (olisto- 

liths) hâve been described within rhe Küre/ 

Akgol sériés, for instance Hallstatt fades Ümes- 

tones of late Anisian and Ladinian (Onder 1990; 

L. Krystyn, pets. comm. 1992). Future detail 
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Fig. 3. — Schematic structural cross section of the eastern part of the western Black sea from northern Turkey (Central Pontldes) to 
Crimea Mountains (South Ukraine) (simplifiée! and modified from Banks 1997). 

investigations mighr also demonstrare the occur¬ 

rence of Late Palaeo7x>ic blocks, similar in âge to 

those from the Crimea described in this paper. 

PERMIAN EXOTIC BLOCKS 

Permian exoüc blocks were studied in the Marta 

and Alma River basins and in the Simferopol 

area. Corrélation of these blocks and locations of 

fossils are shown in Table 1. 

Marta Rivfr Basin 

In lime.stone exposed on the .slopes of Kichkhi- 

Burnu Mountain in ihc Marta River Basin, 

Toumansky (1941) recorded two "horizons with 

fauna” (fusulinids, ammonoids, trilobites) which 

she called Burnian and Martian. She correlated 

the Burnian “horizon" with the upper part of the 

Leonardian, and the Martian “horizon’' with the 

Wordian in later stiidies, it was ascertained that 

these so-called “horizons" were noc valid, and the 

assemblages were correlated to rhe Permian 

Murgabian» Darvazian and Pamirian stages 

(Einor & Vdovenko 1959; Licharesv 1966), 

In the Marta River Basin, rhe largest Permian 

block (65 X 35 X 15 m) is lotated on the right 

flank of one of the right rributaries of rhe Marta 

River, 5 km upsrream from the Verkhorechye 

Village (Loc. 110; Eigs 4A, 5). Elerc light gray 

and pinkish-gray noa bedded algaEhrsuHnid 

(reefogenic?) limestone forms Kichkhi-Burnu 

Mountain. Several smaller blocks located near- 

by, also contain abundant and diverse foramini- 

fers, brachiopods, trilobites, gastropods, and 

ammonoids. Some of these blocks contain dis¬ 

tinct lithologies separatcJ by b recela zones and 

contain different fossiJ remains. Peripheral pans 

display dasiic rexrurcs (rounded and semiroun- 

ded fragments of gray boundstone with light- 

colored carbonate ccmcni), as wcll as micritic 

limesione of a pinki.sh or beige tint. The north- 

western margin ol the main block appear.s to 

contain the oldest sédiments. 

Loc. îîOharnple 1 

The limestone of this samplc is a wcll-sorccd ske- 

Icral grainstonc containing calcarcous algae, fora- 

minifets, gasiropods, calcarcous sponges and 

btachiopod fragments. Ir is tnterprered as being 

deposiied in a high energy, shallow marine 

pa I aeoen vi ronme n t. 

Small foraminifers, collosu Rcltlinger, 

Mendipsid conili (Nguyen Duc l ien), Endnthyra 

sp,.^, CUmacamniioo ocih'uliooides I a nge, 

Deckerelln sp. 2, Tetrotaxis sp., GlobivolvuUna 

grncca Reichel, Paliieotextularm pivg^uoemis Lin, 

P. sp.(= P. hngnrprata Lipina />; Zlieng 1986), 

Pachyphloto sphnertiln Sosnina, Loogclla sp., 

Neodisens N. m 'tUflaides M.-Maday. 

Fusulinids. ParafiisuUna vinogradaid Leven, 

cf P. mnltiseptata (Schelwien), P  ̂afl. P. naka- 

migtivai Morikawa Ôd Horiguchl, P. ait. P. yxm- 

ruinlca Sheng. P. enUsispira Leven, 

P. munitkekovi l.even, P. undulato Chen, 

Annenhia asidtiut Leven, A. kannav (Kochansky- 

Devide & Ramovs), A. salgirica A. M.-Maday, 
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Tethyan 
scale 

ieven 1980. 1996 
Kotlyar & Pronina 

1995 

Aasem- 
biages 

Toumansky 
1931. 1941. 

1963 

Marta River Basin Alma River Basin Simferopol area 

110 129 112 122 WTül 111 

B E B B E B B B B m 
g 

B B B D B E E E B E E B B B 
Dorashamian  1            i       1 1  1 1 1  1 

Dzhutfian   e g B B 1 1 1 1 1 1 1 1 1 1 
Yabeina 

J  1 1  1 1  B 1 
Neo- 

schwagerina 
margaritae 

Martian 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 B 1 1 i B i 1 1 1 
Neo- 

scOwagerina 
craticulifera 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

K
u

h
e

rg
a

n
d

ia
ri Nec- 

schwaqerina 
simplex 

Praesumalrina Bumian 

SF 
F 
Br 
A 
ST 

gj 
1 1 1 1 

SF 
F 
Br 1 1 

SF 
F 
Br 

1 1 1 1 1 1 1 1 1 1 
Cancellina 
cutalensis B 1 1 1 1 1 1 1 1 1 1 1 B 1 r 1 1 1 1 B B B B 1 1 

y Misellina 
claudiae 

Soramanian 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 B 1 1 1 1 1 1 1 
Table 1. — Distribution of fossil localitles and corrélation of Permian exotic blocks in the Crimea. SF, small foraminifers; F, fusulinids; 
A. ammonoids; Br, brachiopods; ST. sphinctozoans. 

A. sphaera (Oz;iw3), Cancellina cl. C primigena 

Haydcn, C. prueneoschwagerinoides Lcven, 

C, phlonghprabeusis Toriyama àc Kanmera, 

Neoschivageririit siynplex tenxiis Toriyama & 

Kan niera. N. aff. N. simplex Ozawa, 

Praesumntrina schellwtertî (Deprat). 

Sphîactozoans. Colospongia sp., Crymocoelia 

zacharovi Bclyacva, Vesicotubulnria prima 

Bclyaeva, Paradenîngeria martaensis Belyacva, 

Süllasia sp. 

Brachiopods. Avosarinn sp., Rugaria moterigraaffi 

( B ro i I i ), Vrushtenia mu rina ( G ra n r), 

Neaplicatijera sp., Comuquia cf. C. modesta 

Grant. Marginif'era carniolica (Scbeliwien), 

TramennaPia gratma (Wuagen). Bihtina aawtba 

(Waierhouse ik l'iyasin), Litioproductus aff. 

L. kaseti Grant, Compressoproductus mongoikus 

(Waagen), Ogbirna dzhngrensis Sarytchevat 

Vncmunelhym siculus (Gemmellaro), Auomaloria 

gtomcrosa Grant, Pcrmopbricodotbyris caroli 

(Gemmellaro), Maniuia ceres (Gemmellaro). 

Ammonoids. Propirtacoceras sp., Prostacheoceras 

tauricum (Toumansky), Cardiclla kussica 

(Toumansky). Apparently, the ammonoids des- 

cnbcd by Toumansky (1931) also originated 

from Locality 110/1. These were identified as 

Parapronorites konincki Gemmellaro, Propina- 

coceras galilaei Gemmellaro, PP soramanse 

Toumansky, P?. rzAwewre Toumansky, Medlicottuû 

volgi Toumansky, Thalassoeeras kurpinskyi 

Toumansky, Agathiceras sxiessi Gemmellaro, 

A. planum doumansky, A, hodraki doumansky, 

A. katscht Toumansky, A. bachui Toumansky, 

A. anceps Gemmellaro. Cardiella kussiat 

(Toumansky). Neocrimites {Sosiocrimites) hiassa- 

lensis Toumansky, Arivoceras ail. A. etnifer 

(Gemmellaro), Palerrnites cf-. P. distefatiui 

(Gemmellaro), Prostacheuceras muhidentattun 

(Toumansky), P. huruense (Toumansky), 

Staclmceras mediterraneum crimeuse Toamanskyr 

S. andrussoioi îbumansky, S. bosei doumansky. 

S, borissinki ToiimanskV) S. vogii doumansky, 

5. cf S tictzei Gemmellaro, 5. tepense 

Toumansky, Tauroceras wmvieri (Toumansky), 

T. serobicNlatifs martonis (doumansky). Para' 

celtites boefori sopbiensis Toumansky. 

Trilobites and single fragments of isolated tctra- 

corals belonging to the family Plerophyllidae 

(most likely to the généra Pentaphylluni and 

Ufimia) where noted by Toumansky (1935), 

whü also Indicated that small bivalves and gastro- 

pods were also présent at this locality. 
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Fig. 4. — A, map of the study area with localities of the Permian and Triasslc exotic blocks: B, location of Permian exotic blocks In 
the Alma River Basin- C. location of the upper Midian (Capitanian) and Dzhulfian limestone blocks on the right side of Izvestnyakovy 
Creek In the Alma River Basin. Site is on the left side of a trail going up ftom the Alma Resen/oir and is in dense foresl. 

Loc. llOhample 4 

This sample, locaced at the northern margin of 

the block (Fig. ‘î), consists of medium sorted ske- 

letal grainstonc, with Lithocùdiunu coaied grains, 

intraclasts, forâminifers, gastropods and other 

shell frâgnu'nis. 

Small forâminifers. Valneolextularia sp., 

DeckerelUt sp. 2^ CLimacatynnivn tmlvuUnQides 

Lange, l\îliie(fspiroplecuim>nmti ex gr. P. conspccta 

Reitlinger, Polytaxh sp.> Orthovertella sp., 

Neodisem N. milldoides A. M.-Maday. 

Fusulinids. MinojapanelLi .sp., Pûmjvsidina cinc- 

ta Reichel, P, cl, P. erratoseptatn Kling, P. emssi- 

septata Leven, P. cf. P. undulata Chen, 

P. japonica (Guembel), P. nakamigawai 

Morikawa & Horiguchi, Psetidofusulina aff. 

P. hisamatsui Morikawa. 

Loc. llQharnple 2 

This sample is a reefoidal boundstone with 

encrusted skeletal éléments and cavities fîlled 

with biosiltite. 

Loc. llOhcLmple 3 

This sample is from a small (about 0.7 m across) 

block. l'he limestone consists of a well-sorted 

skeletal grainstone with intraclasts and with coa- 

ced grains formed from calcareou.9 sponges. lora- 

minifers, gastropods, brachiopod spines and 

bryoïoâns. 

Fusulinids. Ncofusulina funnda (Ozawa), 

yangehrenia cf Y. compressa (Ozawa), Para- 

fusulina cincta RcichcL Armenma sphaera 

(Ozawa). Neosthwagerimi simplex Ozawa, N, sim¬ 

plex tenais 'loriyama Kanmera, Praesumatrina 

neoscfrwagenmHdes (r3ep rar)- 

Brachiopods. Acostirina sp., NeopUcatifera sp., 

Trayisennatia gt-atiosa (WaagenJ, IJncinunellina cf. 

U, anior (Gemmellaro). 

Loc. llOhampUs 6, 7 

These samples consist of a poorly sorted calciru- 

dite, with biocalcarenite packstone pebbles, frag¬ 

ments of oncoidal trust, calcareous algac, 

forâminifers, gastropods, bryo/oans, bracliiopods 

and sheil fragments. Internai fissures are filled 

with fine-grained calcarenite. The environment 

of déposition is intcrprcccd as marine fbrcrccf. 

Small forâminifers. Tuberitina collosa Reitlinger, 

Mendipsia conili (Nguyen Duc Tien), M. sp., 
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Fig. 5. — Location of collection sites at the Kichkhi-Burnu 
Permian limestone blocks in tho Maria River Basin (Loc. 110). 
Matrix consistfi ol the Soraman sandstone (Pllensbachian) 

Lasiodiscus 'ip. 1. Palaeottxtul^ria sp. (= P. long!- 

septata Lipin.i in Zheng 1986), Deckerella media 

permiana Wang, Palaeospivopkciarnmina ex gr. 

P. conspecîa Rcrirlingef, Tetrataxis }naxima 

Schellwien, T. sp., Globivalvulina graeai RcichcJ, 

Calcivertella sp., Orthiweriella sp.> Ncodiscus aiV. 

N. milliloides h. M.-Maday, Paçhyphhia sphami- 

la Sosninai A ovata (Lange), Nodoinvolutaria 

jiiinica Han. 

Fusulinids. Ncoschwagerina simplex Ozawa, 

Cancellina sp., Pracstimatrina rossica A. M.- 

Maday, NeoftmilinclLi nana A. M.-Maday. 

Loc. îlO/samplc 5 

This sample consists of a poorly sonect biocald- 

rudite, wirh calcareous algae, foraminifers, aggre- 

gates and encrusiing laminated microbial mats 

ISphearacodium). 

Small foraminîfers. Globïvalvulina sp., Palaeo- 

textîdariida indct. 

Fusulînîds. Yangchienia baydeni Thompson, 

y. roÀ/c’r/Thompson, Parajusulina sapperi (Staff*), 

P. japonica (Gumbd), P. nakarnigauuti Morikawa 

& Horigucbi, PseudofusuUna cf. P. iienoensis 

Kobayashi, Arnunina sarabtiriensh To.r)^3ma fit  

Kanmera, Verbeekina verbeeki (Geinitz), CanceP 

Ima iephnpttti Kanmera & Totiyama, Neoschwa- 

gerina colaniae (3zawa, N. ex gi. N. pinguis 

Skinner, N. crativulifera (Schwager), Pseudo- 

doliolhia ozawai Yabe & Hau/awa, and Prae- 

sumatrina grandis Leven. 

Loc. llOkample W 

At tliis locality ncar ihe eastcrn side of the block, 

the talus is composcd of slightly marly gray 

limestone yielding remains of brachiopods, 

ammonoids atid irilobites. 

Brachiopods. Entelrtes cf, E. sublacvis Waagcn, 

E. geniculatîis Lichârew, Linoproductus aff. 

L. kttseti Grant, üghinia dzhagrensiy Sarytdteva. 

Sphinctoxoans. Colospongia sp., Cyymocoelia 

zacharovi Belyaeva, Vesicotubulatia prima 

Belyaeva, Paradeningeria martaensis Belyaeva, 

Sollasia^. sp. 

Ammonoids. Propinacoceras sp., Prostachcoceras 

tanriciim (Toumansky), Cardiella kussica 

(Toumansky). 

Loc. }l0/samplt‘s9,20. 21 

Sûutheast of the main block ai this locality there 

is a sinallcr block cxposcd along the Glybovy 

Crcck (hig. 5). The lithology of the block 

consists of a poorly sorted calciruditc to calcare- 

nicc packstonc, with rcefboundsconc clasts, frag¬ 

ments of oncoidal crusc, calcareous algae, 

foraminîfers, crinoids, bryozoans, brachiopods 

and shell fragments. Internai fissures are filled 

with micrire. This lithology and fàuna indicate a 

marine forereef palaeoenvironmcni. 

Small foraminîfers- Tuberitinn coUosa Rcitlingcr, 

Atjussclla sp., Mendipsia sp., Dagrnarita sp., 

Glohivalvulina sp., Neodiscus aff N. milliloidcs 

A. M.'Maday. 

Fusulinids. Neo^fusulinella lantenohi Deprat, 

N. saralnmensE Toriyama, Kanmera &: fngevat, 

TV, nana A. M -Maday, Armaüna salgirica 

A. M.^Maclay, Armentnn prisen Toriyama & 

Kanmera, Verbeekina sp-, Praesumatrina neosvb- 

wagerinoides (Deprar), Cancellina prtmigena 

Haydcn, C. samburiensh Kanmera &c Toriyama, 

C. (Sbengella) cllipvica Yang, Neoscbwagerina sim- 

plex Ozawa, Parafusulina granumavenae 

(Roemer), P. aff. P. tebuenkovi Leven, P. aff 

P. yabei Hanzawa, Chiisenella Engi Sheng. 

Brachiopods. Neoplicattfera sp., Marginifera car- 

nioUca (Schellwien), Rostranteris inflatum 

(Gemmellaro). 

Limestone of the main body of ihe Marta block 

(Loc. 110) is characterised by cwo assemblages of 

fusulinids: an assemblage of the Ncoschwagerina 
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simplex zont (Loc. 110/1, 3, 4. 9, 20, 21) and 
the assemblage of the Neoschwa^erinu cnuiaitife- 
ra zone (L.oc. 110/5). According to Bogoslov- 
skaya (1984), two ammonoid assemblages arc 
rccorded in the Marta block: (l) an oldcr one uf 
Roadian (Burnian) âge; (2) a younger one of 
Wordiaa (Martian) âge. Zakharov (this wurk) 
found only ihe Roadian ammonoid assemblage 
(Loc. 100/1, 10). Simll foraniinders (Loc. 110/ 
1, 2, 4, 6> 7, 9, 20, 21) axe Roadian or Kuber- 
gandian. The brachiopod assemblage (Loc. 110/ 
T3, 9, 10, 21), is most probably also of a samc 
âge. The Roadian ammonoids, sniall tbraminifers 
and brachiopods occur with fusulinids of the 
Neoschwugerina simplex zone. 

Alma Rivek Basin 
Exotic blocks and pebbics of Permian limestonc 
within Eskiofda Scrie are also rccorded in the 
Alma River Basin, in the areas of the Bodrak 
River, and Izvesrny.Tkovy and Niknik creeks 
(Fig. 4B). 

Loc. 129 
Many blocks of different âges hâve been observed 
in the Bodrak River area. Here vve are describing 
a new Permian block (Loc. 129) discovered in 
1996 (Fig. 4A). ’Fhis isolatcd block is locared on 
the right bank of the river near Trudolubovka 
Village. 
The block from which this samplc (Loc. 129) 
was obtaincd Ls about 0.5 ni across. It is a biocal- 
ciruditc with carbonare-quarrziric cernent and 
rounded millimétré ro centimètre sized pebble 
clasts of lime rnudsione. calcareou.s sponges, 
radiolarian lime mudstonc, cotais, and foramini- 
fers. There are also .single ooids in ihe mairix. 
This texture indicates an exposure ol a Permian 
sequcnce reworked in a high-energy shallow plat- 
form marine environment with quarr/.itic terrige- 
nous in pur. 
Small foraminifers. Lasunliscus tennis Reichel, 
Globivûlvulina sp., Agathammina sp., Nodosaria 
caucasien mirabilis K. M.-Maclay, Pachyphloia 
cukurkoyi Civrieux & Dessauvagie. 

Loc. 122 
On the right bank of Izvestnyakovy Creek, about 
350 m upstream from its mouth, several blocks 

(Luc. 122) of gray and light gray crinoid limcsto- 
ne (about 15 X 6 m) werc discovered (Fig. 4C). 
They contain remains of algae, and sphincto- 
zoans — Colospongia cl. C. salinaria (Waagcn & 
Wentzel), Vesicotubnlaria prima Belyaeva. 

Loc. I22a 
This sample consists of a clast-supportcd calciru- 
diie with eiicrustcd microbial cléments and bio- 
calcarenitc with foraminifers. Diagenesis showing 
radiaxal cernent and internai filled cavities of 
silty mudstone indicates an upper shoreface 
marine dcpositional environment. 
Small foraminifers. Pornberitina reiiHiigerae 
A. M.-Maclay, Mendipsia conili (Nguyen Duc 
Tien), Lasiodiscus Tennis Rcichcl, Lasionvehus sp., 
Postendothyra sp., CÂimacammina sp., Palaeo- 
spiroplectammina sp., Dagmarita sp., and 
Geinitzina sp. 

Lac ]22b 
This sarnpie is a cla.st-siipported calcirudite from 
a pcrircetal environment containing foraminifers, 
calcareous aJgae. bryozoans and brachiopods. 
Small foraminifers. Eotuheritinn reitlingerae 
A. M.-Macby, Tuberitinu collnsa Rcitlingcr, 
Lasiodiscus tennis Reichcl, Neoendothyrn sp., 
Postendothyra sp., Palaeoiexinlaria sp. 3, 
CAimacammina sp. 1, C. verbeeki Lange, C ex gr. 
C Viitvulinoidc^ Lange, Deckerella sp., Palaeo- 
spiroplectammina sp., Tetrataxis sp., Abadehella 
sp., Agathammina sp., Multidiscm sp., Nodosaria 
sagitta K. M.'Maday, N. pLmocamerata Sosnina, 
IjtngdLt perfonna langei C'ivrieux & De.ssauvagie, 
Geinitzina aiaxensis G. BroninUi G. spandeli 
Tchcrdynzcv». G, uralka simplex Iv. M.-Maclay, 
Pachyphloia rohmta K, M.-Maclay, Pseudotristix 
solida Reitlinger, Ichtyolaria primitiva Civrieux & 
Dessauvagie, and Hubeirobuloides sp. 
Fusulinids. Cüdonojusu'lla cf. C. erki Rauscr, and 
Reichelina changhsingvnsts Sheng &: Chang. 

Loc. 122e 
This sample is a reefal houndstonc with a 
Microcodium type of encruscation and radiaxal 
cernent. 
Small foraminifers. Lasiodiscus minor Reichel, 
Neoendothyra sp.y Globivalvulina sp., Hemigordius 
sp-, and Geinitzina sp. 
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Fusulînids. Yangchienin cf. Y. thompsoni Skinner 

& Wilde, Chusenella sp., Nankinella cf. N. ovata 

A. M.-Maday, and Reichelina crihroseptata Erk. 

Lac. Î22d 

This samplc is a calciruditc ol poorly sorted bro- 

ken clasts in a biodastic Jnatrix. 

Small foramioifers. Mendipsia conili (Nguyen 

Duc Tien), Tuberitina collosa Rcîtlinger, 

Lnsiodiscus rninor Rcichcl, Deckerella sp., 

Endoteba controversft Vachard Ei Razgallah, 

Dagmarhd sp., GlobivalvuUna cyprïat ReichcJ, 

G. vonderschmitti Reidiel, Pasiendothyra noviz- 

kiana (Sosnina), P. micula (Sosnina), Neoaido- 

thyra ornata Sosnina, Tetrataxh conictx 

Scheliwien, AhadebelLl sp., Orthovertellû sphaeri- 

ca G. Pronina, Bdisttlina pulchra Rcitlinger, 

Sphairioniû (Pseudosplmirionia) lienit (i. Pronina, 

Nodosaria cf N. pdrtisauii Sosnina, Pseudo- 

LtngelLi gertuitmensîs G. Pronina. P. filiamformn 

G. Pronina, P. dzhagadzurensis G. Pronina, 

Rectoglandulina gerkei Sosnina. Pachyphloia rtmii- 

Id Sosnina, P. cukurkoyi Civricux & Dessauvagie, 

P. minutissima Sosnina, Partisania sp. 1, and 

Rcctostipxdina .sp. 

Fusulinids, Raxtserella sp., Reichelina cribrosepta- 

ta Erk, Danbarula ruina Kochansky-Devide & 

Ramovs, Lantchichites cf niinirnus Chen, 

CodonofusielLt cf C. kaeichowrnsis Sheng, 

Yangchienia thornpsoni Skinner & Wilde, 

Chusenella cf Ch. splendens (Skinner)  ̂Ch. cf 

Ch. cyri (Skinner)- Kahlerina pachytheca 

Kochansky-Dévide & Ramovs, Verheekina cf 

V. furnishi Skinner & Wilde, Neoschwagerina 

schuberti Kochansky-Devide, TV. haydeni 

Dutkevich Khabakov, N. kojensis Tomnansky. 

Loc. 113 

On the lefc bank of Izvcstnyakovy Creek about 

550 m upstream Rom the mouth (Fig. 2B), vve 

foLind a small block (40 cm X 80 cm) of gray 

microcrystalline limestone. 

Loc. 113 is a calcirudite wiih ooid grainstone 

and wirh biowackestonc clasts. The skcletal clé¬ 

ments consist of sponges, shell fragments and 

foraminifers. 

Small foraminifers. Deckerella aff. D. elegans 

Morozova, Climacammina valvulinoides Lange, 

Endoteba controversa Vachard & Razgallah, 

Postendothyrn gunngxiemis (l-in), Abadehelln cf 

A. conifnnnis Okimura & Ishii, Globivalvulina 

graeca Reichel, G', vonderschmitti Reichef 

Agathammina ex gr. A, rosella G. Pronina, 

Mididla zanineîtiae (iAltincr), Multidlscus .sp. 1, 

A/, sp. Z, Calcitornella sp. 2, Nodosaria cf N.glo- 

bocutaris Sosnina, N. dorachamensis G. Pronina, 

N. mirabilis çaucaska K. M.-Maday, Pachyphloia 

ex gr. P. pigmohesa Wang, P. paraovata K. M.- 

Maday, A angtdata K. M.-Maday, Pseudotristix 

sp., Geinitzina sp , Colanhila ex gr. C. minima 

Wang, and C. ex gr. C lepidn Wang. 

Fusulinids. MinojapayxelhP sp., Pscudodunbarula 

minirna (Sheng bc Chang), P. aff P. arpaensis 

Chedija, Paradunharula z/rtZ/yf Skinner, and 

Reichelina changhsingensis Sheng bz Chang. 

Loc. 112 

On the opposite side of the Alma River Valley 

(Fig. 4B) along Niknik Creek (Loc. 112), gray 

fme-grained sandstonc crops eut which conrains 

an isolatcd block (about 3 m across) of gray brec- 

ciated limc.stone wirh ‘Toulder” jointing wirh 

ammonoid rcmains. 

Ammonoids. Propmacoceras sp., P. sp. inder., 

Agathkeras sp., A. sp. indet., Cardiella kussica 

(Toumansky), Adrianitesl sp., Tauroceras sp., 

Paraceltites'i sp. This assemblage is Roadian or 

Kubergandian agc. 

SiMJ-EROPOL AREA 

The geology of the Simfcropol area is de.scribed 

in Moiseev  ̂(1937)* During this study the cxotic 

blocks were examined ar Cape Dzhien-Safu, near 

Marjino Village, and east of Simleropol 

Réservoir (Fig. 6A). 

Loc. 111 

On rhe western end of Cape Dzhicn-Safu ai 

Simferopol Réservoir (Loc. III)  thcrc is a large, 

northwesc trending, clongace block of limestone 

(Fig. 6). Ir is about 180 m along ihe long axis. 

On the marginal parts, it is composed of black 

and dark gray microcrystalline limestone which 

is massive, fissured, and contains pocket.s of 

accumulations of fusulinid shells (Loc. 111/1). 

Loc. 111/sample 1 

Fusulînids. Parafusulina crassispira Leven, P. aff 
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Fig. 6. — A. location of the Permian limestone block (Cape 
Dzhien-Safu) and pebbles (Marjino Village) near lhe Simteropol 
Réservoir; B. collection sites at the lower Midian (Wordian) 
limestone block (Loc. 111) in the western part of Cape Dihien- 
Safu. 

P. dronovi Lcvcn, Chusendh sp., Eapolydkxodina 

aff. E. zidumurtemis Lcven, Armenina utlgirica 

A. M.-Maday, Verb^ek/na verbeeki (Geinitz). 

Cancellim pracneoichwagerïmïdes. Levcn, C. enta- 

lensis Leven, C. tenuitesta Kanmera, Neo- 

schwagenna simplex Ozawa, Pmesumntrina rossica 

A. M.-Maday, PseudodolioUria ozawai Yabe & 

Hanzawa. The âge is Kubergandian. 

Loc. lîîhample? 

Small foramînifers. Tuberitina collosa Reitlinger, 

Mendipsia conili (Nguyen Duc Tien), 

Cdobivalvulinn vonderschmltti Rcichd, Postendo- 

tbym sp., letrataxis ex gr. T. iinea Ozawa, and 

Abadehelbi sp. 

Fusulinids. Sumatrina sp„ Rauserclk sp., and 

Cancellimi cf. C primigena (Hayden), The âge is 

early Midian. 

Loc. ] I l/samples 2, 3, 3a 

These samplcs consist of dense biocalcarenite 

packstonc witb foraminifers and intraclasts, and 

ate interprered to be depo.sitcd in a marine inner 

shcU environment. 

Small loraminifers. Eotuheritina reitlingerae 

A. M.-Maday, luheritina collosa Reitlinger, 

Mendipsia conili (Nguyen Duc Tien), M. sp., 

Telrataxis maxirna SchclUvicn, T. scita Lin, 

T. linca Ozawa, Abadehella hunanensis (l.in), 

Globivalvulina vonderschmitti Reichel, G. aff. 

G. pemiiana Tcherdynzev, Postendothyra noviz- 

kiana (Sosniiia), P. ussurica (Sosnina), Calci- 

vericlla sp,. 

Fusulinîds. Afghanella cf. A. sumatrinaeformis 

(Gubler), Sumatrina rossica A. M.-Maday, 

Kahlerhui sp., and Ranserella sp. The âge is early 

Midian. 

Loc. 123 

At Marjino Village (Loc. 123), several small 

blocks of fossiliferoiLS limestone were found (near 

the foundation of a house under construction 

and not available for future study) among coarse- 

grained Lias-sic tuRogcnic sandstonc and conglo- 

inerate (l’ig. 6A). These samples consist of 

calcaccous quartziric sandstone with foraminifers. 

Loc. 123/sample 2 

Fusolinids. Chusenella deprati Ozawa, N. cf 

N. kojensis Toumansky, N. pinguis Skintier, 

M aff. N. rninaensis Deprat, CoUtnià aff C. aka~ 

sakensis (Morikawa & Suzuki), Yahtina opirna 

Sldnncr, Y. urcbaica Dutkevlch, K cf Y, glohosa 

Yabe, Y. orbiculata Chedîja. K inonyei Deprat, 

and Neoschwugcrina craticidifera (Schwager). TKis 

assemblage is of late Midian âge. 

Loc. 123/sample3 

Northwards, at the margin of the village on the 

hill  slope, we found a separate limestone block 

measuring about 0.5 X 0.5 m (Fig. 6A). 
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Fusulinids. Nfoftisulipjellu sitraburiensis 

Toriyama, Kanmera & Ingcvdt, Misellina aliciae 

(Deprar), M. otakiensts (Huzimoio), A/, aft. 

M. ternïmi (Deprat), and M. cLtudiue (Dcprac). 

This assemblage is of Bolorian âge. 

Loc. 125 

Along the eastern side of Simferopol Réservoir 

(Loc. 125), two limesrone blocks were found on 

the watershed (Fig, 2A). 'Fhe First onc is about 

0.8 X 0.5 m. and the second onc about 0.5 X 

0.5 m. Based of the fusulinid data, the âge of 

limesrone from locaJity 125 is Kubergandian. 

Loc. 125fsmnplc l 

This block îs composed of dark gray, almost 

black microcrystalline limescone. The micro- 

faciès consiscs of a mud-siipporced biocalcarenice 

rich in foraminifers, 

Sntall foraminifers. Tubenthm collosa Reirlinger, 

AtjusseUa gtmidh G. Pronina, Diplosphaerim aff 

D. waljavkini (Mikhalov), Mtndipsia sp-, 

Endothyra saucra (Lin), GlohivalvuUna graeca 

Reichel, Pnlffeospiropkcî^mmina ex gr P. ronspec- 

ta Reitlinger, Calcitornella sp. 1, Cnlcth'ertelLi sp., 

Agathammina sp., Neodiscui aff. N. milliloides 

A. M.-Maday, Nodosarîa sp. (= N. longissirnn 

Suleimanov in Zheng 1986), Pachyphloia ovatn 

(Lange). 

Fusuliaîds. Yangchienia cf. Y. compressa 

(Ozawa), Diinbcirulcû cf. D. vascadensh 

(Thompson, Wheclcr &C Danner), Chnsenella 

schrvagerintieformis Sheng, Armenina afl A. prisca 

Toriyama Kanmcra, A. sphaera (Ozawa), 

A. saraburiensis Toriyama fie Kanmcra, Misellina 

ovalis (Deprat), M. aff M. confiagaspira Leven, 

M. termieri pamirensis (DutktMch), Al. ctandiae 

(Deprat), Canctllina primigena (Ha\ den), C. aff. 

C. praeneoschwagerinoides Levenj C. dutkevitchi 

Leven, C. catalensis Leven, C. paynirka Leven, 

and Praesumatrina nmchwagerinoides (Deprat). 

Loc. 125lsampk 2 

Fusulinids. Yangchienia sp., Sichotenella} sp., 

Neofiisulinella lantawisi Deprat, DunbaruUü sp., 

Chusenella chihsiaams (Lee), Armenina asiatica 

Leven, CanceUina dutkevitchi Leven, C cutalensis 

Leven, C. zarodcmis Sosnina, C sphaera A. M.- 

Maclay, C verae (Toumansky), C. aff C nippo- 

nica (Ozawa), Neoschwagerina simplex tenais 

dbriyania & Kanmera, and Praesumatrina neo- 

schwagerinoides (Deprat). 

ANAI.YSîÿOr PMINAI. AS.SFMBLAGES 

Ammonoids 

The Early Permian (probably, Bolorian) and the 

Lace Permian (Kubergandian or Roadian) 

(Loc. 110/Il 10) âge of the CWmca limestone 

blocks is cstablished based on the ammonoid 

data. As was correctiy noted by Toumansky 

(1931, 1937a, 1963), clic oldest ammonoids of 

the Crimea blocks are forms of the Soranianian 

assemblage, thaï she discovered in one of dark 

gray limestone blocks of Kichik-Soraman 

Mountain. Tins assemblage i-s tomprised of 

représentatives of Propinacoceras. Skanites, 

Agathkeras, Gastrwçerataçeae, Almites}, Cardiella, 

and Crhnites. The Early Permian âge of the 

assemblage is conllrmed by the presence of repre- 

senvacives of Crimites-C, gemmeUarot, C, haniclï, 

C sp indet., and apparently Almites- 

/!.? pigneum. Species of the genus Cardklta are 

pot found in deposits older than Bolorian. 

Therefore, it would he rnost logical to a.ssume 

that the limestone blocks containing these 

ammonoids bclong to the Bolorian stage of the 

Lower Permian. 

The geiietic composition of ammonoids Irom 

limestone blocks on the right side of one of the 

tributarics ol the Marta Rivet in the area of 

Kichkhi-Burnu Mountain [ParapronoriieSy 

Propinacoceras, Aledlicottiat.. Thalassocerasy 

Agathkeras, Cardiella, Neocrimites (Snsiocrimites) ̂

Aricoceras, Patermites., Prostiîcheoccnis., Taurocerns, 

and Paraceltites] (with respect to our new évi¬ 

dence) is almost identical to the Kubergandian 

assemblage, thar confinn.s the relevant conclu¬ 

sion initially drawn by 'foumansky (1963). 

Noting the similariry of this assemblage with 

ammonoids from limestone of the Sosio Permian 

blocks, Toumansky (1963) correctiy noted che 

absence of rcliable représentatives of Waagcno- 

ceras as well as Hyattoceras, Doryccrcu  ̂Clinolobus, 

Epighphiocvras (ail known from Sictly). This Jist 

can bc extendcd by the following genera: 

Arisîoeeratoidess Altudoceras ̂Hoffhrannia. and 

Sizdires. Mosc of these genera arc olso not tbund 

in the stratotype of Kubergandian stage. 
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We assume ihat the light grey limestone of 

Kichkhi-Burnu Mountain is ot Kubergandian 

âge [forms iroin the Kubergandian deposits of 

Souiheastern Pamirs dcfined by Toumansky 

(1935) and Bogoslovskaya (Chedija et ai 1986) 

as Popanoceras aie assigned ro rhe genus 

Tauroceras in chc prcsciit paperj. Grey limestone 

on the right-bank of chc Alma River (Niknik 

Creck) yiclding Propiiuicoceras, Agathiceras ̂

Cardîelhi. A^lrianites  ̂Stiicheaceras. and Para- 

celtites^. is apparently of Kubergandian âge. 

Small fommintfers 

Analysis ol the Permian small foraminifers shows 

that therc are five assemblages of different âges. 

The oldcst .assemblage is found in two locaiitîcs: 

in the Marra River Basin (l.oe. 110/1, 2, 4. 6, 7  ̂

9, 20, 21), and on the eastern llank of the 

Simferopül Réservoir (Luc. 125/1; Figs 4A, 5). 

The most typical spedes ol the assemblage are 

Neodheus aff. N. millîUndei A. M.-Maday and 

Nodoinvohitaria jilinicu Han. The first occur.s in 

the lowcr part of rhe Gnishik Formation (the 

Neodisens milliloides zone) of Transcaucasia 

(Pronina 1990), and in the Qixia Group 

(Eolasiodiscus-Neodiscus mnoplngensis zone) of 

Daxiakou, Xingshan County,. Hubei Province, 

China (Zheng 1986). However, it has been iden- 

tificd there as Neodiuits rnaopingeiîds Watig &c 

Sun and Glowasptra duplicata Lipina. Nodo- 

hivoliitaria pllnka Han fias been known pre- 

viously from the Miaoling Formation of 

northeascern China, that belongs to rhe 

Neoschwagerina zone (Han 19S2). In addition to 

Neodiscus aff. N. rnillUoides A. M.-Maday, the 

following specics are in commun within the 

Qixia Group - PaLieoiextitUiria piugguoemis Lin, 

P. sp. (= P. loiigmptata Lipina) and Endothyra 

saucra (Lin) (Zheng 1986). The presenee of 

Neodisens aff. N milliloides A. M.-Maday in this 

assemblage, ,i /,on.al species and index of the same 

named zone of Transcaucasia, permirs us ro cor- 

relate the assemblage of small foraminifers from 

Loc. 110 (cxccpt Loc. 110/5) and Lot. 125/1 to 

the Neodisens milliloides zone ol Transcaucasia, 

and to the Eolasiodiseus-Neodiscus maopingensis 

zone ol Hubei Province of China. The lasi zone 

is correlared to the small foraminifer Pseudo- 

vidalina delicata-Langella-Neodiscus maopingensis 

zone and the fusulinid Neoschioageriva stmpkx- 

Cancellrna neoschivagerinoides zone of the 

Xiangboan Stage of China (Sheng & Jin 1994), 

that correspond to ihe Kubergandian stage of the 

Tetfiyan seule or ihc Roadian of chc scand-ard 

scale. 

The second assemblage of small foraminifers bas 

been recogniscd in rhe limestone of Cape 

L>zhicn-Safu, Simferopol Réservoir (Loc. 111/2, 

3, 7;. Fig. 6B)- Atnong tbe numerous foraminifers 

présent, rhe following .spccie.s arc diagnostic - 

Tetratnxis scita L-in, 7*. linea Ozawa, Abadehcdla 

htinanvnsis (Lin), Globivalvulina vonderschmitti 

ReichcL C7. aff. G. permiana Tcberdynzev, 

Postendothyrn novizkmna (Sosnina), and P. tissu- 

rica (Sosnina). Ail  species of tbis a.ssociaiion 

occur in rhe Arpa Formation of Tr.mscaucasia 

(Kotlyar/“Z *;/. 19S9J \n uAhadehella 

hunanensis (Lin) and Tetrataxis seiut Lin are 

known from the Douling Formation of the 

Chinesc Province of Hubei and correlaled with 

the upper part ot the Maokou Formation of 

China (Lin 1985). Thus, the assemblage of small 

toramiiiifers from Cape Pzhien-Safü is conside- 

red to bc early Midian ot the Techyàn scalc or 

laie Wordian of the standard seule. 

’Fhc third assemblage ot small foraminifers was 

found in rhe limestone block on the right sidc of 

Izvcscnj^coty Creek in the /\lma River Basin at 

Loc. 122d (Fig. 4C). This assemblage contains a 

mixed launa whlch occurs in the Arpa Formation 

[specics: Sphainotda [Psendosphairionid) rienii 

G. Pronina, PseiidolangeHa geranossesisis 

G. Pronina, P, dzhagadzurensis G. Pronina, and 

P, füutfnfbrmh G. Pronina), .tnd in the KJiachik 

Formation (species: Deekcrella sp. 1, Gtohi- 

vahntlina cyprica Rctchel, G. vondenchmitti 

ReicheL Orîhvvertella sphuerica G. Pronina, 

Biiisedina pulchra Rchlinger, Septagathammina 

sp., Rectoglandulina gerkei Sosnina, Pachypfdnia 

eimula So.snina» and Parrisania sp. 1) of 

4>anscauca.sia (Kotlyar et al. 1989; Pronina 

1990). l’hc age of rhe association Irom 

Loc. I22d is most likely lare Midian ol the 

l'ethyan scale or Capitanian of the standard 

scale. The early Midian species are probably 

reworked. 
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The fourth assemblage üf small foraminifers was 

found in ilie limescone block ai localiry 122b 

(Fig. 4C). This association is represented by spe- 

cies occurring in the uppermost Khachik and 

Dzhulfa formations, and in the lower part of the 

Akhura Formation of Transcaucasia (Korlyar et 

al. 1989; Pronina 1990). Thereforcv rhe âge of 

this assemblage is consldered to be Dzhtdfian. 

The fifrh and ihe youngest association of small 

foraminifers has been found in a limestone block 

from Izvescnyakovy Creek in the Alma River 

Basin (Loc. 113; Fig. 4B). This assemblage 

contains a mixed fauna, thar occurs in rhe upper¬ 

most Kliachik and Dzhnlfa formations and the 

lower part of the Akhura Formation {DeckerelLt 

aff D elegarts Morozova, Nodosaria mirabilis 

caucasien K. M.-Maday, J^gathammina ex gr. 

A. rosella G. Pronina, and Mnltidiscm 1), and 

in the Dorasham and the upper part of the 

Akhura Formations [Postendoshyra gunngxiensis 

(Lin), Nodosaria dorachamemis G Pronina, 

Pachyphloia paraomta K. M.-Maday, P. ex gr. 

P. pigmobesa Wang, Pscndolmigclla doraehamemis 

G. Pronina, Colaaklla ex gr. C. minhna Wang, 

and C. ex gr. C, Itpida Wang] of Iraoscaucasia 

(Pronina 1990). Therefore, it is impossible to 

establish the exact âge, but most likcly, this 

assemblage is Dorashamian (Changsingian), and 

the Dzhulfian species are reworked, 

Fusidinids 

Fusulinids from the Crimea Permian exotic 

blocks bave been siudied by various workers 

(Toumansky 1941; Hinor 6c Vdovenko 1959; 

Miklukho-Maklay 1963), and they bave been 

corrdated ro various stratigraphical levêls of 

Early Permian to Laie Permian âge. Duvydov 

(1991) investigated fusulinids from 13 exotic 

blocks and numerous limcstonc pcbbles. Hc 

rccognized ihc following biosiraiigtaphic levels: 

(1) Misellina alicia  ̂M. dandine of upper 

Bolorian âge (Loc. 123/3); (2) Caïudliua enta- 

lensis of Kubergandian âge (Loc. 125); 

(3) Praestimairina ̂Neoschuuigerinn simplex 

(Loc. 110/1, 3, 4, 9, Loc. lU/l)  of Lower 

Murgabian age; (4) Neoschwagerina craticulifera, 

Afghanella, Sumatrina ot Murgabian age 

(Loc. 110/5); (5) Neoschwagerina rnargaritae 

Midian age (Loc. 110/la); (6) Yabeina opima of 

Midian age (Loc. 123/2); (7) Pseudodiinbarula 

minima  ̂Paradunbarula dallyi of Dzhulfian age 

(Loc. 113). According to Datydov (1991), rhe 

Crimea fusulinid succession ranging from 

Bolorian (Kungurian) to Lace Permian 

(Dzhulfian) are typicul Tethyan assemblages and 

are very similar to rhe fusulinid faunas from 

Elbiirz> Iran (Lys et al. 1978), The fusulinids 

from several Crimean exotic blocks 

(Loc. 110/20, 21, Loc. 122a-d) hâve been stu- 

died recently by Nestell (Pronina Nestell 

1997). 

Six fusulinid assemblages appear to be présent in 

the Crimean blod^j. 

The First assemblage occuj'S in a small limestonc 

block ac the raargin of rhe Marjino Village 

within Simfèropol area (Loc. 123/3). The most 

important forms are: Misellina cl-iindine (Deprat), 

M. aliciae (Deprat), M. otakiensis (Fujimoto), 

M. aff M. ermieri (Deprat). According to 

Dav)dov (1991) and Leven (1980) chese species 

are most characteristic for lace Bolorian. 

’l'hc second onc is the most diverse and abun- 

dant. It occurs in the largest limcstone block 

exposcd in Marra River Basin (Loc. 110, except 

Loc. 110/5), and in a small block on the eascern 

side of rhe Simfèropol Réservoir (Loc. 125/1, 2, 

Loc. 111/1). The most important and typical 

species of this assemblage are: Neoschwagerina 

simplex Ozawa, Cancellina (Shengella) ellipiica 

Yang, Cancellina sp., Praesumotrtnn neoschwage- 

rinoules (Deprat), Chmenella schwageriniformis 

Shengv Ch. ebihstaensis (Lee), ParafitsttUna sp.. 

and F.opvlydiexodina sp. Tliis assemblage belongs 

ro the Neoschioiigerina simplex-CancelUna neoscb- 

wageu)ioides zone of ihe Xiangboan Stage ol 

China (Sheng &: Jin 1994). 'Fhe age is most like- 

[y lare Kubergandian. 

The third assemblage occurs on the top of the 

largest limcstone block from the Kichkhi-Burnu 

Mountain (Loc. 110/5). With tlie exceptit)n uf 

.some oldcr reworking species such as Armenina 

sarabnriensis Toriyama &: Kanmera, Cancellina 

sethapîiti Kanmera 6c Toriyama and others, this 
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assemblage contains the rypical Murgabian and 

even early Miclian forms. Amoiig them are 

Verbeeklna verbeeki (Geinirz), Neoschivagerina 

craticulifira (Scliwager), N. colaniae O/awa, 

N. ex gr. N. pingiiii Skinnei, Afganella icht-nki 

Tbompst)ii, Suntairina sp. l'hcrcfore, che âge of 

rhis assemblage is considered lo be Murgabian. 

The founli assemblage occurs in a limestone 

block at Cape Dzhien-Safu, Simferopol 

Réservoir (Loc 1 11/2, 3a). The most cbarac- 

teristic speties are Eopolydiexodimi sp., AJgbanella 

cf. A. siiWiitrinaefarmis (Gubler), A. sp., 

Sumatrina rossica A. M.-Maday, 5. longissima 

Deprai, S. bmds Levcn« and Knhlerimi sp. Thèse 

specics are early Midian in âge in spire of che pré¬ 

sence of older taxa {Nvoschwagerind simplex  ̂

Verbeekina. Armenina). Tliere is possibly some 

reworking of older forms in tliis block. However. 

there is clearly a dednite internai stratigraphie 

succession présent in parts ol ihis block and imiil  

closely spaccd sampics are studied, che précisé 

âge of rhe block is not dear. 

The fifth assemblage bas been recognised in the 

limestone block on the righr bank of Izvestnya- 

kovy Crcck in the Alma River Basin (Loc. I22d). 

The assemblage cunsist.s of mixed early Midian 

date Woidian) and late Midian (Capitanian) spe- 

cies. MüSt likely, the âge is laie Midian or 

Capitanian. A late Midian (Capitanian) assem¬ 

blage also bas been found in .sinall pcbbles ncar 

Marjino Village (Loc. 123/2). Présent in these 

pebblcs are Neoschtoagerinn irtiticiilifem  

(Schwager), N, cf. N. kojensis Toumansky, 

N. phigitis Skinner, Ytdmna opima Skinner, K cl. 

K Yabe, and V nrbîculata ChcdVyà. 

The sixth fusulinid assemblage is from the lime- 

stone block ar localicies 122b and 113. Ir is pro- 

bably Drhtdfian is âge and contains Codono- 

fiisiella cf C. erki Rauser and Reichel'tna changh- 

Sheng iR. Chang. 

Brachiopods 

Permian brachiopods are confined to the largest 

limestone block in the Marra River Basin thar is 

named Kichkhi-Burnu Mountain (Fig. 5). The 

analysis of brachiopod associations from separate 

parts of this block permits two assemblages to be 

distinguished. 

The oldest and most représentative assemblage is 

characterisric of most of the Marta River block 

(Loc. 110/1-3, 7, 9- 10. 21). These assemblages 

are chatacieriscd by a prédominance of Bolorian- 

Kubergandian spccics. Ragaria mtdcngraaffi 

(Broili), Urmhtenia nuttina (Granc), Coninquia 

modi'sra Grant, Tramenmtïa gmtiosa (Waagen), 

Bdptina avantha (Waterbuuse & Piyasin), 

Lwoproductiis kijseti Cirant, Amnnalona gUmrerosa 

Grant. Phricodotbyris annika (Cibao) occiir in the 

Rat Ruri Limestone of Th.iiland (Grant 1976). 

Rtigaria nwkngraaffi (Broili) is described from 

the Bitauni block of Timor (Broili 1915), 

EvtcUtes gemcLiliUis Licharew, lichinaamcbm jns- 

daUn (Kiitorga). Phrkodntbyris asiatka (Cbau), 

Hfwiptycbina durvasicn Tsclicrnyschew are 

known from Rolorian-Kubergandian deposits of 

the Darvaz, Izchînoconchus fnsduim (Kutorga) 

and Matgiinferit x'^irniolkti (Schellwicn) - from 

the Trogkold I imestone ol vhe (garnie Alps and 

Karawanken (hcbelKvien 1900). A number of 

spccies bave also been described from Murgabian 

and Midian deposits in .somc régions of the 

Tetbys. Oghlnia dzlmgrensh Saryicheva is known 

(rom che Gnishik Formation ol Trauscaucasia 

(NeoschwdgeriH£î simplex and N. cmticulifera 

zones), and EnteietC}, uihhievh Waagen is from the 

Wargal Formation in Sali Range of Pakistan, 

Martifjiti  ceres (Gemmcllaro), Rostrnntcris infla- 

îum (Cïcmmelhuo) îs from the Sosio Permian 

blocks of Itvdy. However, these species are also 

freqiienrly recorded in deposits older than 

Murgabian and Midian, This iLS.scmblagc occurs 

with rhe small foraminifcrs and fusulinids ol the 

Neoschwiigmnü simplex- Cûnccllim neoschwt'Jgerk 

noides zone, fhat is attributed to the CTihsian 

Sériés (Sheng & Jin 1994) and with 

Kubergandian (Roadinn) ammonoids. So, the 

âge brachiopod .assemblage from the above- 

mentioned localitics is most lîkely latc Kuber- 

gandian. 

rhe second assemblage occurs only at the top of 

Kiebkhi-Burnu Mountain (Loc. 1 10/8). It is 

extremely scarce and is represented only by a few 

species — Ogbinia dzhagrensis Saryteheva, 

Transennatia gratiosa (Waagen), Undynmellina cf 
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U. arnor (Geminellaro), and Per^nophricadothyris 

pîilcherrima (Gemmellaro). AU of the species are 

characterisric of Mijrgabian and lowcr Midiaa (or 

Upper Wordian) deposics in the Techyan Realm, 

although rhcy aiso occur in oldcr formauons. 

Ilowever, it should be added that prcviously 

other Midian and younger species hâve becn 

reporied from rhe Marta River block. Species of 

Dorashamian âge, such as GeyereUa tschernysche- 

îvi Licharew, Plictttifetd* cf. ""PP hi'ijnrimassi 

Licharcw, Richthofenia ccnicasica Licharew, 

Leptodiis ricbihofini Kayser, Canumphorïa para- 

nae Gemmellaro, and Jisuina nikitini  

Gemmellaro, hâve becn rcportcd (Einor & 

Vdovenko 1959; Licharcw 1966). lherefore. 

within Kichkhi-Burnu Mountain there are pro- 

bably blocks of varions âges, even of younger âge 

than Midian. 

Sphinctozoans 

Permian sphinctozoans of the Crimea are repre- 

senced by five généra - Colospongia Lalibc, 

Crymncoelia Belyaeva, Vesicotubulafm Belyaeva, 

Paradeningeriii Senowbary-Daryan 6c Schafer, 

1979 and, SoUïtsia Steinmann, 1882. Repré¬ 

sentatives ot Colospojjgia are wide-spread in 

Upper Carboniferous-Upper Triassic deposits of 

the former USSR. Species of this genus occurring 

in the Crimea are very similar in the shapc of 

chambers, character of their fonction, size and 

abundance ot vesicles to C, salinana (Waagen & 

Wentzcl) known froni the Upper Permian nf 

China and India, as well as from the Upper 

Triassic of North America, and ihc European 

Alps. 

i'he species Crynunoelïa zavharovi BeKfacva, the 

type species of the recemly established genus, 

was described from ihc Permian of rhe Crimea, 

and représentatives of the genus are as yet un- 

known from oiher places. The nanire of rhe 

porosity of the caienulace branches of this retro- 

siphonate type allows the Crimean form ro be 

assigned to the family Sebargasiidae. Wiihin this 

family, thèse forms are niosi similar ro 

Amblysiphonella Steinmann, 1882. That genus is 

the most abundant among fossil sphinctozoans 

from a systematic viewpoint and its âge ranges 

from the Ordovician to the Upper Triassic. 

However, Cryniocoelia, unlike closely similar 

forms, is noted for a complex porosity of the 

siphon Wall, that is very rare for sphinctozoans. 

Vesicotîibnlaria prima Belyaeva was also First des¬ 

cribed from the Crimea and is similar to the pre- 

vious genus. These forms are very pecuÜar 

sphinctozoans, where an important part of the 

skelctal structure is their vesicular fbubble) tis- 

suc. Rcpresentaiives of the genus Vvsicocaulisy 

parricularly V. alpirms Ott from the Upper 

Triassic of the Alps is noted for an aporate cha¬ 

racter. Such taxa aie most closely relaied to the 

described Crimean form in their shapc and skele- 

cal structure. Représentatives ot rhe genus Vesi- 

cocaulh are known only from Triassic deposits ot 

rhe Alps, Pamirs and a fcw other régions. 

Until reccntly, the gcnu.s Paradeningeria was 

knowm only from the Upper ‘Lrias.sic of the 

Pamirs, Alps, Himala}'as, and North America. 

Permian représentatives Paradeningeria in the 

Crimea belong to the recently established spe¬ 

cies, P. martae-nsh Belyaeva. Species of rhe genus 

Sûllasiit are prévalent in the LTpper Permian of 

Cambodia, Tunisia, Sicily, Venezuela. Texas, and 

the Far East part of Asia. Isolâted occurrences are 

known in the Triassic of the North Oaucasus and 

the Far East. 

Gencrally, the collection of sphinctozoans from 

the Permian of the Crimea is rather small and, 

thus, is probably poor in ternis of its systematic 

composition. I hc taxa, Crymocoelia zacharovi 

and Vesicotubularia prima, are noi diagnostic for 

determining rhe âge of invosrigated blocks. As far 

as rhe other taxa are concerned, Colospongia cf. 

C salinaria, représentatives of the généra 

Paradeningenn and Sollasia hâve a wide âge dis- 

uibution from Late Permian to Late Triassic. 

SUMMARY OF THE PeRMIAN 

L StLidy of Crimean Permian exotic limestone 

blocks denionstrates that carbonate sédimenta¬ 

tion from rhe late Bolorian to practicalfy the end 

of the Permian occurred in the basin from which 

rhese blocks were derived. A depositional envi¬ 

ronment on a shallow carbonate shelf is indica- 

ted for these limestone blocks are predominandy 

reefogenîc. 

2. The analysis of ail faunal groups from the 
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Permian exotic blocks and pebbics shows rhat 

rhey contain rich assemblages of primarily small 

foraminifcrs and fijsulinids. Brachiopods, ammo- 

noids, trilobires, and sphinctüz.üarvs are minor 

constituenrs of ihese assemblages. 

3- The distrilTiirion of fossils points not only to 

differenr âges lor ilie various isolaied blocks, but 

also in certain bloclo» to different âges of varions 

parts of rhe samc block. Somctinics an internai 

stratigraphie structure is évident in the larger 

blocks, fer example, at the large block at Dzhien- 

Safu. Mtxing of zonal species h often observed, 

that interfères with précisé âge détermination, 

even to stage level (Loc. 122). 

4. The taxonomie composition of ail studied 

groups definitcly points to rhe Tethyan composi¬ 

tion of the faiitias. vVImost ail zona] assemblages 

of the Bolorian, Kubergandian, Murgabian, 

Midian, as well as of rhe Dzhultian and 

Dorashamian are présent. Pusulinid assuciaiions 

display the greate^i ximilatity to the Hlburz 

assemblages of northern Iran (Da\ydov 1991). 

Small foraminifers arc comparable with those 

found in similar âge sédiments in China, the Far 

East and ’lranscaucasia. The brachiopods arc hkc 

those from Sicily, Thailand and Iran, and amnto- 

noids arc comparable with Sicily and Central 

Asia assemblages. 

5. A new Permian small block was discovered on 

the righr bunk of the Bodrak River with a small 

foraminifers fauna, l’he âge of the assemblage 

from ühis block is most likely Dzhulfian or 

Dorashamian (Chang-singian) 

6. New data concerning the stage |o which the 

Neoschwagennn simjAex-l^aestoHatrina neoschiua- 

gerinaides zone belongs is most important. 

Ammonoids huind together with a Insulinid 

assemblage of this zone are clearly Kubergan¬ 

dian or Roadian, according to Zakharov. A 

Kubergandian (Roadian) age is al-so confirmed by 

the small foraminifers of the Ncoschwagerina sim¬ 

plex zone and, to a certain exrent, by brachiopods 

whose assemblage is dominatctl by Bolorian and 

Kubergandian species. This data of the conclu¬ 

sion fully confirms previoiis researctiers concer¬ 

ning assignment of chc Neoschwagerina 

simpleX'Praestimart'ina neoschwagerinoides zone to 

the Kubergandian (Sheng Ôc Jin 1994; Kotiyar & 

Pronina 1995). 

F(g. 7. — Locations of collection sites at the Triassic exotic 
blocks along Izvestnyakovy Creek in the Alma River Basin; 
A. locailty 117. B, locaüty 119. Matrix consists of the deposits of 
the Mender subunit (Eskiorda Complex). 

TRIASSIC EXOTIC BLOCKS 

Alma Ri\'er basin 

Triassic limestone blocks occur mainly in the 

area of l/vcstny.ikovy Creek and in ihe Bt>drak 

River area in the Alma River Basin (Fig. 4B). On 

Izvestnyakovy Creek (Fig. 4R) thcrc arc lour 

localitics (Locs 116-119) Irom which Pronina & 

Vuks (1996) have dcscrîbcd the ferarninifera. In 

rhe Bodrak River at Shvanov Ravine (Loc. 132), 

a brachiopt>d assemblage has been determined by 

Dagis (Dagis Shvanov 1965). 

Lüc. 116 

'fhis localily crops ont on ihc Iclt bank of 

izvestnyakovy C'^reek about 750 m from ics 

mouth. There arc blocks of grcy and lighr gray 

micritic limcstone in size up to 4.5 m across. The 

main block is a-calcilurite waekestone coiitaining 

small Iragnicius of echinoids and criiïoido. Other 

éléments are foraminifers and brachiopods. 
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ForaminiFers. Tolypanimimi irregularis (Salaj, 

Borza & Samuel), Pilamminella gemeika (Salaj), 

Gaudryina triadica Kristan-lbllmann, Malay- 

spirinn ex gr. A/, alpina (Zaninetii &l Broen- 

nimann), ''Çalcitornelld' gebzeensh Dagei, 

Coronipora etrnscu (Pirini). Semiitwoliita bicari- 

natn Blau» ,S. clari Kristan, Lamelliconus tunis 

(Frenticen), Arenovidalina chialingchiangeyisis Ho, 

Ophthalmidlurn luçidtmi (Irifonova), O, triadi- 

cuni (Kjisian), Sig^milim bystrickyi Salaj, Borza 

& Samuel, Nodosaria cf« N. dipartita Kristan- 

Tollmann, N. sp. \, Pseudonodosaria cf. P. vulga- 

ta miilticamernta {Kriscan-Tollmann), Pachy- 

phloides} sp., Austrocohmia camlknlata (Kristan- 

'lollmann), Dmtalina zlambachcnsis Kristan, 

Lenticulina rectafîghla Kristan Tollmann, 

Dtwston?Ina sp. 

Brachîopods. Etixiriella aimiolica (Bittner), 

Laballn suessi (Winkler), L. slavini Dagys, 

SiriHx'osîa emmrichi (Suess), Zugrnuyerclla koesse- 

nensis (Zugmayer), Oxycolpella oxycolpos 

(Emmrich), Nearetzia superbescens (Bittner), 

Amphiclinn intermedia Bittner, A. tanrica 

Moiseev, Rbaetina turneu (Bittner), Triadithyris 

gregariafonnis (Zugmayer), Zeilleria bukowski 

(Bittner), AuLtcothyropsh ahnensis (Moiseev). 

Loc. }  17 (Fig. 7B) 

This is a giant ÜmesLone block (100 m X 60 m), 

occuring on rhe left bank of Izvesinyakovy Creek 

about 1.5 km upstream from Loc. 116, and sho- 

wing an inhomogeneous texture. Due to the non- 

stratified aspect ol the block, ihe general micritîc 

matrix pink colorcd in some part, and the présen¬ 

ce of numerous cavitics vvith geopetal calcitic 

cernent, we consider char this block is part of a 

mudmound. iTree sampled siie.s hâve been ana- 

lysed from this block. 

Loc. liyhample î 

ForaminiFers. Tolypammina irregularis (Salaj, 

Borza & Samuel), T. gregaria Wendt, Spiro- 

plectarnmina spiTstlîs Salaj, Borza & Samuel. 

Trochammina almfalensis Koehn-Zaninetei, 

Duotitxis inflatus (Kristan-lollmann), Tèxîularia 

ex gr. T. exigti/i (Schwager), Endotehn knepperi 

(Oberhauser), Malnyspbina sp.,. MeandrosphrUn' ̂

sp., Semiinvoluia-bicanmiia Blau, S. -clari ICristan, 

Arenovidalina chialingehiangensis Ho, Nodosaria 

simplex (Terquem), ^Frondicularia woodwardr 

Howehin, Austtocolomia .sp., Lcnticulina goettin- 

gensis polygonata (Franke), Diphtremina astrofim- 

brkita Kristan-Tollmann, Dimtomina sp. 

Brachîopods. Euxinella anatolica (Bittner), 

Cnmrhynchiu kiparisovae üagys, Laballa slaintii 

Dagys, Zugrnayerella koesseriensis (Zügmaycr), 

Shîucosfa emmrichi (Suess), Oxycolpella oxycolpos 

(Emrnrich), Neoretzia superbescens (Bittner), 

Amphiclina intermedia Bittner, A, tanrica 

Moiseev, Rhaetina tanrica Moiseev, Triadithyris 

gregariafimnis (Zugmayer). Besides these, Dagis 

(1963, 1974) determined Rhaetina cf R. pyrifor- 

mis (Suess), Æ tnrciça (Bittner), Zeilleria bukow- 

ski (Bittner), Aulacùthyropsis abnensis (Moiseev). 

Loc. ilJhample 2 

A brachiopod assemblage analogous to locali- 

ty 117/1 has been collecred from pink micrinc 

limestone Only three species - Amphidma inter¬ 

media Bittner, Rhaetina taurwa (Bitrner), and 

Zeilleria bukowski (Bittner) - are absent from 

chose listed in Loc. 117/1. 

Loc. 11 Jhample 3 

ForaminiFers. Tolypammina irregularis (Salaj, 

Borza àc Samuel), T. gregaria Wendt, Ammo- 

baculites .sp., Dnotaxis inflatus (Kristan- 

Fo 11 rn a n n ), Gau dry i n a t ri  a d ictj Kristan- 

Tollmann, ^7. racema Trifnnova, Phiniinvoluta 

dejlexa Lei.schner, Semiinvolntn hicarinata Blau, 

Angulodiscus parallelus (Kristan-Tollmann), 

Arenovidalina chialhigcbiungensh Ho, A. depressa 

(Lupcrco), Ophthabnldium carinatum Lcisclitier, 

O. Jusiformis (Trifonova), O. cf. O. martanurn 

Farinacci, G. tari Zaninetri & Broennimann, 

Sigrnoilina schaeferae Zaninetti, Altiuer, Dager & 

Ducrcc, Nodosaria cf. N. angulocameraia 

Efimova> N. cf. N. clongaia (Salaj, Borza & 

Samuel), N. aff. N. shablensis Trifonova, 

Lenticulina sp., Astacolus sp., Turtispirillina sp. 

Braebiopods. Euxinella anatolica (Bittner), 

Robimonella nmstakunensis Moiseev, Laballa stavi- 

ni Dagys, Zugrnayerella koessenensis (Zugmayer), 

SinucQsta emmrichi (Suess), O.yycolpclla o.xycolpos 

(Emmrich), Neoretzia stipcrbescens (Bittner), 

Rhaetina pyrifonnis (Suess), R. gregana (Suess), 

Zeilleria maisseieia Dag}^, Z austrica (Zugmayer). 

Ammonoîds. MegaphyUites sp. 

Crinoids and corals are also présent. 
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Loc. ns 
This block (4.5 m X 2.0 m) is located 135 m 

upstream from Loc. 117 on Izvesuiyakovy Creck 

and is composed of light gray micritic limcstone. 

It has yielded the following brachiopods — 

Rbaetina taurica fvloiseev, Neoretzia stiperbescens 

(Bittner), Zeilleria ausfrica (Zugmayer). 

Loc. 119 

Down thc creck from locality 117, four limesto- 

ne blocks ranging from 1.5-5 m across were 

found, as well as smaller angular limestone frag¬ 

ments (Fig, 7A), 

Loc. 119/sample L 929-1 

This is thc lat^sr block, about 5 m across, and 

consists of a coarse biocalcarenite grainstone with 

radiaxal cernent and mud late infilling.  The ske- 

letal cléments are crinoids, brachiopods, cchi- 

noids, gastropod.s, sponges, loramiaifers and 

intraclast.s. The environment is ol a shallow, 

high-energy carbonate platform. 

Foraminifers. Tnlypummina gregaria Wendt, 

Trochammhm ahntalensis Koehn-Zaninceti, T. jau- 

nensis Broennimann Page, Duotaxis inflatus 

(Kristan-Tollmann), D. meiula Kristan, 

Gaudryina maâtea Kristan- Ibllmann, G. trumica 

Trifonova, PabeoHtuoifellû inendionalis (L.uperto), 

Textuiariu ex gr. T. exigitti (Schwager), f.udotrha 

nustrotriadlcu (Oberhauser), £. kuepperi 

(Oberhauser),, Malayspirina bicameratn (Salaj), 

M. wirtzi (Koelm-Zaninetii), ''CakLUmielld' geb~ 

zeensis Dager, ïHaniinvolula cannatu Leischner, 

Coronipota eirusca (Pirini), Seniihwoluta bicarimta 

Blau, S. dari Kristan, S. vtolae Blau, Lamellicanus 

tiirris (Frentzen), L. inuhispirus (Oberhauser), 

TrochojielLi ^anosa (ï'Tcntùùn)  ̂Arcmindalina chia- 

lingchiangcmis Ho, Ophthal-midium exiguum 

Koehn-Zaninetti, O. fitsifortHis (Trifonova), O. Id- 

schneri (Kristan-Tollmann), O, lucidum 

(Trifonova), O, trtadicinn (Kjistan), Sigmoilirm 

bystrickyi Salaj, Borza & SamueL 5. plectosptm 

(Oravecz-SchefFer)) Gnlcantlla pantkae Zaninetti 

& Broen ni man n, MilUdipora cuvillieri 

Broennimann & Zaninetti, OphtnhniponP sp., 

Nodosaria sp. 1. ScputiriguHna cl. S. iHmsepta Hc 

&r Norling, Aastymolomin ex gr. A, cnnaliculata 

(Kristan-Tollmann), Lenticulina rectangiila 

Kristan-Tollmann, Astacolus sp., Duostomina sp. 

Brachiopods. Oxycolpella oxycolpos (Emmrich), 

Hhaetwa pyriformis (Suess). 

Loc. 119lsamplc2, 929-2 

This sample is a llne-grained, mud supported 

biocalcilurite with crinoids, foraminifers, thin- 

shelled ostracods and bryozoan fragments. The 

numert)tis cavitics with light mud infilling  are 

typicol of a mudmound on a shallow slope. 

Foraminifers. Gaudryina tiiassica Trifonova, 

Coronipora etrusca (Pirini), Scmuuvolutu hicari- 

fjata Blau, Anguladiscus ex gr. A. expansus 

(Krisran-Tollivann), Paraophthalmidium sp., 

Ophthahnidium jiisiformis (Trifonova), O. cf. 

O. martanum Farinacci, O. sp. 1, Quinquelocu- 

lind^. nnddformis Kristan-Tollmann, Sigmoilina 

bystrickyi Salaj, Borza Sc Samuel, S. plectospira 

(Oravecz-Schctfcr), 5. ichaeferae Zaninetti, 

Altiner, Dagcr 6c Ducret,. Nodosaria cf. N. clon- 

gata (Salaj, Borza & Samuel), N, uhida elovgata 

Franke, '‘'Frondiru/aria uoodîoardr Howehin, 

Atistrocolûuna canallculata (Kristan-Tollmann), 

A. wz/;ï(7vf///Oberhau.scr, Lenticulina sp. 

Brachiopods. HuxincUa anaiolica (Bittner), 

Sepudiphoria fissicostaui (Suess), Cturirhynchia 

klptîrisuvae Dagys, Lahalla sut'ssi (Winklcr), 

Oxyco/pdia oxycolpos tEmmrichj, Ü. robinsoni 

Dagys, Amphidina laurica Moiseev, Triadithyris 

gregariafarmis (Zugmayer). 

Loc. I19tsamplv 3 

This block consists (»f graded, resedimented 

pinkish fine waekestone — coarse skcletal pack- 

stone with echinoids, crinoids, brachiopods and 

foraminifers. l'iii.s is a considered to bc a distal 

slope deposit. 

Foraminifers. Tolypammina gregaria Wendt, 

Coronipora etrusca (Pirini), Semiinvoluta hicari- 

nata Blau, Lamdliconm îurris (Frentzen), 

Ophthahnidium leischrieri (Kristan-Tollmann), 

O. lucîdmn (Trifonova), Sigmoilina bystrickyi 

Salaj, Borza 6i SanmeJ, S. schneferae Zaninetti, 

Altiner, Dager 6c Ducret, Miliolipora cuvillieri 

Broennimann & Zaninetti, Nodosaria sp. 1, 

Reciogliindnlinnt sp., Lenticulina sp., Duostomina 

sp., Turrispinllina^, licia llcia Blau. 

Loc. 12la 

Numerous exode blocks of gray limestone occur 
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near Drovyanka Village. The species Monotis 

caucasica (Wittenburg) and M. haiieri Kittl  were 

found (détermination of A. Moiseev and 

I. Polubotko). 

Loc\ 132 

A brachiopod assemblage of Shvanov Ravine 

contains Costirhynchia mentzeli (Buch), 

Hirsutella hirsuta (Albcrti), Mentzelin sp., 

Koevcskallina koeveskalliensts (Boeckh). 

Punctospirella cf. P. frügilis (Schlotheim), 

Costispiriferinu cf. C. manca (Bittner), 

Angîistothyris nngustaeformis (Boeckh). This 

assemblage is of Anisian âge. However, \vc can- 

not confirm that this assemblage is coming from 

an exotic block, and not from the matrix. 

SiMFEROPOL AREA 

Loc. 130 

rhe second important location of Triassic exotic 

blocks is in the Salgir River Basin in the 

Simferopol area (Pig. 4A). Sonic blocks, sépara- 

ted from each other, were observed near 

Petropavlovka Village (Loc. 130) in ihe sandsto- 

ne and conglomeraie of ihe Lskiorda Sériés. 

The block of Loc. 130 is a crinoid and algal 

lime-packsione yielding abiindunt bnicbiopods, 

single amnionoids, bivalves, and gastropods. The 

brachiopod a.ssemblage contains - Eiixinella ana- 

tolica (Bituier), Laballü seessi (Winklcr)> i. davi' 

ni Dagys, Sinucosta cmmrichi (Siiess), 

ZugniayereHa koasensn (Zugmayer), Oxycolpella- 

oxycolpos (Pmmrich), AviphtcUna taurica 

Moiseev, Rhnetina uiurka Moiseev, Lohothyris 

sp., Zeilteria hukowski (Bittner), Aidacothyropsis 

elmensis (MoiscevT This data is compiled from 

earlicr workers {Moiseev 1932; Dagis 1963, 

1974; Shalimov 6c Slavin 1973), 

The following ammonoids occiir with these bra- 

chiopods: Pamcladhcites diuUirnum Mojsisovich, 

Arceitei ex gr. A. intuslahiatns Mojsisovich, and 

Platites sp. Shevyrev (1990) corrclated ro the 

Lipper Rhaetian or the Choristocents rnarshi zone 

of rhe standard scale. 

An/Mysis of faunal assemblages 

Ammonoids 

.Ammonoids are rare in the pink limcstone ont- 

cropping on the upper part of Izvestnyakovy 

Creek (Loc. 1 17/3). Only one shell, Mega- 

phyllUes sp., was preserved well enough to bc- 

deterraincd by us. Représentatives of this genus 

are rccorded from rhe upper part of the Lower 

Triassic into the Upper Triassic. Wirliin  the 

Alpine Région, they are known only from the 

upper Anisian to Rhaetian. 

Forammifers 

Pronina & Vuks (1996) gave the first detailed 

information about Triassic foraminifers of the 

Crimea. Ail  of the foraminifers that were .studied 

occur in exotic blocks (l.ocs 1 16, 117, 119: 

Figs 4B, 7). The assemblages are of sim'ilar gene- 

ric and spécifie composition, which allows them 

to be considered ihe same âge. They arc charac- 

terized by the presence of miliolids and involuti- 

nids, the most significance foraminifers for 

dating Lower Mesoz-oic deposits. 

In this assemblage,, rhe following species arc- 

known m Norian-Rhaetian deposits: Semiinvolîtta 

clarï Krisran, Angulodiscns pamllelus (Kristan- 

Tollmann), A. ex gr. A, expansus (Kristan- 

Tollmann), Sigmodina hystrichyi Salaj, Borza 6i 

Samuel, S. schaejhne Zaninetti, Altincr, Dagcr & 

Ducret, Galeanella panticae Zaninetti & 

Broennimatin, MUtolipora aivillieri  Broennimann 

Zaninetti. In addition, species are présent thaï 

occur in deposits not oldcr than the Rhaetian, and 

sometimes even in younger deposits: Semunvaluta 

bicarinata Blau, Trovhoneila granosa Frentzen. 

Ophthalmidium leischneri (Kristan-Tollmann), 

SeptalinguHna tetrasepta He Norling, and 

TunupinlliniP Hcia livin Blau. 

Considered togeihcr, ihc foramlniferal assem¬ 

blages of the Crimea arc similar: to the lare 

Norian (Scvarian)-Rhaetian ofthe Khodz Group 

of the Northwest Caucasus (Efimovâ 1975; 

Anonymous 1991); to the late Norian (Lacian- 

Sevatian) Mîliolipom cUvillieri  standard zone of 

the Carpathian-Balkan and Hellenic Realm 

(Salaj et ai 1983, 1988); to ihc upper Norian 

Kocagedik unit of Turkey (Ahiner 6c Zaninetti 

1981): and tu the Norian-Rhaetian Asinepe 

Limcstone of Serani, Indonesia (Al-Shaibani et 

ai 1983). 

Accordingly, we conclude that the age of the 

foraminiferal assemblages of the Crimea can be 

either late Norian or Rhaetian. Most likely, the 
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âge is Rhaetian, bccause species are in the asso¬ 

ciations whose distribution is Ümited to the 

Rhaetian. However une Rhaetian index spccies, 

Triasina hantkeni Majzon, was nor found in the 

Crimea blocks. 

Brachiopods 

Moiseev (1926, 1932) siudied the first Triassic 

brachiopods from exotic blocks of the Crimea. 

Later, the numerous brachiopods collected by 

Moiseev, Shalimov, and Slavin wcrc determincd 

and partiy described by Dagis (1963, 1974). The 

brachiopod assemblages were considered to be 

the of mixed Norian-Rhaetian agc. 

Dagis identified the Middle Triassic brachiopod 

assemblage in Shvanov Ravine in the Bodrak 

River Basin (Loc, 132). It contains Costirhym'hia 

mcfitzeli (Buch), Hirsutella hlrsuta (Alberti), 

Mentzclia sp , Koeveskallhia koeveskalUensis 

(Boeckh), Pufjçtospirella cf. P. fnigUis 
(Schlotheim), Costispiriferiva cf. C. rnauca 

(Bittner), and Angustothyris afigustaeforrnîs 

(Boeckh). These brachiopods arc of Anisian agc 

(Dagis &: Shviinov 1965). However, wc cannot 

confirm that thLs assemblage is characteristic of 

the exolic blocks, and iioi rhe tnairix. 

New investigation of dic brachiopod assemblages 

from chc numerous Ümestone blocks and pcbbles 

of the Crimea confirms che spécifie composition, 

and more precisely, defines their stage and zonal 

position. Analysis of ail Triassic brachiopod asso¬ 

ciations from invesrigated exotic blocks sho^vs that 

there is only onc distinctive brachiopod assembla¬ 

ge of Rhaetian âge. h occurs in che large 

(Loc. 117) and smailcr (Locs 116, 118, 119) 

limestonc blocks and pebble.s exposed in ihe Alma 

River Basin, and in the valley of Izvestnyakovy 

Creek (Fig. 4B. The sanie brachiopod assem¬ 

blage has heen found in the Salgir River Basin 

near Perropavlovka Village (Loc. 1.30). 

Rhaetian species Irom dilfereni régions of the 

West Tethys domiiiate thîs assemblage. They are 

— Ro hî Nso licllct in as takau eyn is Moiseev, 

Septalîphoria fissicastaia (Sue.ss), Lahalln nmsi 

(Winkler)v Zugrnayerdla koessenemts (Zugmayer), 

Sinucostit emmrichi (Stiess), Oxycolpella oxycolpos 

(Emmrich), Neoretzia superbescens (Bittner), 

Rhacîhia gregaria (Suess), R. pyrifonnis (Suess), 

Triitdiihyris gregariaformh (Zugmayer), ZeiUma 

austrica (Zugmayer), and Z. bukoivski (Bittner). 

The Crimea brachiopod assemblage is most simi- 

lar to rhe Rhaetian brachiopods from the 

Koe.ssen hed.s of Alps (Dagis 1974). The lollow- 

ing species are comniou - Septaliphçria fhsicosta- 

ta (Suess), Laballa suessi {Winldcr), Zugmayerella 

kuesieriemis (Zugmayer), Sinucosta rmmrichi 

(Sues.s), Oxycolpella oxycolpos (F.mmrich), 

Rhiictina gregaria fSuesx), and Triadithyris gn-ga- 

riaformis fZugmaycr). The Crimea brachiopod 

assemblage is also similar to Rhaetian brachio¬ 

pods of l.lrnava Slovenia. The commun forms 

arc SepiuUforia fissicostata (SueSs), Laball-a suessi 

(Winklct). Zugnuiyêrtlla koessenerish fZugmayer), 

’^iimuosUi cmyntichî {Sue.ss) ̂Neoretzia superbescens 

(Bittner), Rhactinapyriformis (Suess), Triaditlyris 

gregioiaformis (Zugmayêr), and Zcilleria austi'ica 

(Zugmayer) (Dagis 1974). Likewise, the a.ssem- 

blapc is comparable to Majkopella rnarizavini 

beds of Turkey. The commun forms are 

Euxiuella anatolica (Bittner), Labalia suessi 

(Winklcr), Sinucosta ennnrichi (Suess.), Rbaetina 

turcica (Bittner), ZciUeria austrica (Zugmayer), 

and Z. hiikowski (Bittner) (Bittner 1892). Finally, 

Uiey are similar to the brachiopods collected 

from exotic blocks of Balkanian. The common 

forms are Zugtnayerella koessenensis (Zugmayer), 

Sinucosta ematrichs (Suess), OxycolpelLi oxycolpos 

(Emmrich), Amphiclina iniermedta Bittner, 

Rbaetina gregaria (Suess), and R. nm'ica (Bitlner) 

(Dagis 1963h 

rhe red Hmestone of the upper part of the 

Khodz Group of die Northwest Caucasus, that 

lies ahove beds with Monotis caucasicay is the 

same âge as the Crimea exotic blocks. They both 

contain species in common - Euxinella anawlica 

(Bittner), Crurirhynchia kiparisovae Dagys, 

Zugmayerella koessenensis (Zugmayer), Sinucosta 

emmrichi (Suess), Oxycolpella oxycolpos 

(Emmrich). Neoretzia superbescens (Bittner), 

Amphiclina intermvdïa Bittner, A. ranrica 

Moiseev, Rbaetina turcica (Bittner), R. pyriformis 

(Suess), Zeilltria bukoivski (Bittner), and Z. mois- 

selevi Dag\*N. 

Ail  ihc above-mentioned brachiopod assem¬ 

blages,. considered carlicr as Norian-Rhaetian, are 

actually the youngest Rhaetian associations. We 
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agréé with Shevryev (1990, 1995) that they can 

bc attributed to rhe Vandüites sturzenbaurni zone. 

Co-occurrence of these brachiopod assemblages 

and such ammonoid spccics as Paracladiscites 

diuturntis Mojsisovidi, Arcestes ex gr. A. intudii- 

hiaius Mûjsisovich, and Platites sp., that werc 

establishcd as bcds wirh Platites-RhacophyUim 

neur Petropavlûvka Village (Shevyrev 1995), 

allow us to specily thc stage and zona! position of 

this association. An analogoiis, but more diverse, 

ammonoid association occurs rogeiher wirh 

Rhaetian brachiopods in other régions of the 

Techys, inclüding thc Northwest Caucasus in rhe 

upper part of thc Khodz Group. It is represented 

by the présence of Paraclad'iscites diiiturnus 

Mojsisovich, Megaphyllites i)7sectm iMojsisovich), 

Stenarcesm leiost^'acus Mojsisovich, Arcesies ex gr. 

A - intuslahiatus Rhacopbyllifes dehilis 

(Haucr), Platites polydactilm {Mojsisovich) 

(Shevyrev 1995). Evcr\whcrc in the West Tethys, 

Rhaetian brachiopod assemblages usually occur 

in pink or red limestone. 

The Norian-Rhaetian, but not Rhaetian age, ot 

the above-menrioned mixed brachiopod associa¬ 

tion has been derermined by the présence in 

these beds of Norian ammonoids. However, 

Shevyrev ( 1990) believes that thc appcarancc and 

great development ol^ heteromorph ceratites is an 

important event in thc Lare Triassic ammonoid 

succession. It allows one To consider the Rhaetian 

as important in the development of Triassic 

ammonoids. Nevertheless, we are following 

Dagis (Dagis & Dagis 1990) in drawing the 

Rhaetian lower boundary at the base of the 

Cachloceras suessi zone. 

StIMMARY OF TME TRlASbJC 

1. Triassic exotic blocks contain rich as.semblages 

of foraminifers, brachiopods, rarer ammonoids, 

bivalves, and sphictozoans. Reworked forms are 

practically absent. 
2. rhe taxonomie composition of the brachio¬ 

pods and ammonoids shows the greatest similari- 

ty to Rhaetian assemblages of ihe West Tethys, 

the Northwest Caucasus, thc Alps, the 

Carpathians, and Turkey. The foraminifers are 

most similar lo ihose in the Northwest Caucasus, 

the Carpathian-Balkan and Hellenic Realm, 

Turkey, and Indonesia. 
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3, Some limestone blocks (Loc. 121a) containing 

abundant MoTWtis belong to the Sagenites quin- 

quepunctatiis zone of thc Scvatian (Dagis & 

Dagis 1990), or to the upper part of the Norian. 

4, l'hc analysis ol faunal éléments from Triassic 

exotic blocks (Locs 116-119, 130) allows us to 

consider that they arc ol Rhaetian age and accor- 

ding to Dagis & Dagis (1990) belong to the 

Vandaites sntrzenbaumi zone. 

5, The Anisiaii faiina Irom the Bodrak River 

Basin probably does not corne from an exotic 

block. 
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